A 30-year-old man receiving hemodialysis showed persistently high levels of serum intact parathyroid hormone (iPTH) and phosphate despite use of intravenous calcitriol. A parathyroid scan revealed increased uptake in both upper parathyroid glands ([Fig. 1A](#F1){ref-type="fig"}). However, the lesions were thought to be parathyroid hyperplasia, not parathyroid adenoma. This is because the lesions, which showed increased uptake, did not appear to be nodular on the ultrasonography. Cinacalcet and calcitriol were used simultaneously to treat the tertiary hyperparathyroidism. After 8 months, a follow-up scan was performed, which showed increased uptake in both upper parathyroid glands. Also, hot lesions in the left lower parathyroid gland and right upper paratracheal area of the mediastinum newly developed ([Fig. 1B](#F1){ref-type="fig"}). Computed tomography (CT) revealed two nodular lesions in the mediastinum along with hyperplasia in both upper and left lower parathyroid glands. The patient received an operation for removal and diagnosis of the mediastinal masses. The preoperative data were as follows: serum calcium, 10.4 mg/dL and serum iPTH, 1,150 pg/mL. The mediastinal masses were histologically compatible with parathyroid carcinoma with vascular involvement ([Fig. 2](#F2){ref-type="fig"}). After the operation, the serum calcium level decreased, but serum iPTH level did not decrease. Oral calcitriol was continued, and an 18 F-fluorodeoxyglucose positron-emission tomography CT scan for distant metastases of the parathyroid carcinoma was performed. Metastatic lesions associated with the parathyroid carcinoma were not found. Total parathyroidectomy for tertiary hyperparathyroidism was performed. After total parathyroidectomy, only lesions with adenomatous hyperplasia on both upper and lower parathyroid glands were detected, and the serum iPTH level decreased to normal level and serum calcium was maintained within the normal range with oral calcitriol treatment.

Parathyroid carcinoma is a rare cancer found in less than 1% of patients with primary hyperparathyroidism. Also, it may rarely develop even in the setting of tertiary hyperparathyroidism, where it may be difficult to diagnose without confirmative surgery. Thus, an ectopic mediastinal parathyroid carcinoma under the same conditions can be underdiagnosed or misdiagnosed. Although the causal relationship between ectopic parathyroid carcinoma and parathyroid hyperplasia under tertiary hyperparathyroidism is not clear, ectopic parathyroid carcinoma may develop along with parathyroid hyperplasia if the parathyroid glands are persistently stimulated by tertiary hyperparathyroidism. Thus, patients with tertiary hyperparathyroidism should be followed up with a CT scan series to detect any new lesions that may occur, even if the first scan only shows increased uptake in the parathyroid glands.
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![(A) The first parathyroid scan with technetium-99m tetrofosmin shows increased uptake in both upper parathyroid glands (arrows). (B) A follow-up parathyroid scan with technetium-99m tetrofosmin shows hot lesions newly developed in the left lower parathyroid gland and right upper paratracheal area of the superior mediastinum (arrows).](KRCP-39-228-f1){#F1}

![The pathological finding of the mediastinal masses reveals parathyroid carcinoma with early capsular invasion (arrows) (hematoxylin-eosin staining; original magnification, ×100).](KRCP-39-228-f2){#F2}

[^1]: Edited by Jeonghwan Lee, Seoul National University, Seoul, Republic of Korea
